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Fig.  S1:  Selection  criteria  for  predicted  HLA  ligands.  (A&B)   Scatterplot  of  IEDB  binding  affinity  (x-axis)  versus                  
predicted  features  (y-axis)  for  HLA-I  SARS  ligands   (A)  and  HLA-II  viral  ligands   (B) ,  with  linear  fit  and  Spearman                    
correlation  represented.  Color  represents  the  prediction  tool  used  for  each  feature.  (C&D)  Plot  of  NetMHCpan                 
4.0  (C)   and  NetMHCIIpan  3.2   (D)  binding  affinity  (x-axis)  versus  specificity  (y-axis)  for  predicting  binding  ligand,                  
as   defined   by   IEDB   binding   affinity   <   500   nM.   
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Fig.  S2:  Summary  of  multivariable  GLM  model  for  prediction  of  epitope  immunogenicity,  trained  on  IEDB                 
tetramer  data.   (A&B)  Area  under  the  curve  of  HLA-I  (red)  and  HLA-II  (blue)  GLM  models  for  5-fold  cross                     
validation  training   (A)  and  test   (B)  sets.   (C&D)  Histograms  of  GLM  scores  for  tetramer  positive  (red)  and  negative                    
(blue)  CD8 +   (C)   and  CD4 +   (D)  epitopes  in  IEDB  tetramer  dataset.   (E&F)  Histograms  of  binding  affinity  scores  for                    
tetramer   positive   (red)   and   negative   (blue)   CD8 +     (E)    and   CD4 +     (F)    epitopes   in   IEDB   tetramer   dataset.     
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Fig.   S3:   (A&B)    HLA-I    (A)    and   HLA-II    (B)    GLM   predicting   for   tetramer   positivity   as   a   function   of   binding   and   amino   
acid   features.   
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Fig.  S4:  (A&B)   Distribution  of  GLM  scores  among  predicted  SARS-CoV-2  T  cell  epitopes  prior  to  binding  affinity                   
filter   (A)  and  after  binding  affinity  filter   (B) .  Vertical  lines  in   (B)  represent  median  GLM  score  for  predicted  CD4 +                     
and   CD8 +    epitopes.   
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Fig.  S5:  Sequence  level  variation  across  SARS-CoV-2  viral  proteomes  in  the  GISAID  database.   (A)                 
Locations  along  the  viral  genome  represented  by  x-axis,  with  individual  genomes  (n=7881)  along  the  y-axis.                 
Colors  represent  amino  acid  residues  (plotted  on  viridis  “inferno”  color  scheme,  dark  (A)  to  light  (Y)  in  alphabetical                    
order  of  amino  acid  letter  abbreviations;  gap/unknown  =  grey),  aligned  using  Augur/MAFFT  derived  multiple                
sequence  alignment  (MSA;  see  Methods:  SARS-CoV-2  entropy  calculations).  The  histogram  along  the  y-axis                
represents  entropy  at  each  location,  with  position  614  of  the  S  protein  marked  with  a  red  dot.  Proteins  by                     
locations  are  shown  by  the  column-side  colorbar.   (B)   Entropy  versus  proportion  of  the  dominant  amino  acid                  
residue  by  position  along  MSA-aligned  genomes,  with  the  red  line  representing  an  entropy  cutoff  of  0.1  used  for                    
this   study.     
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Fig.   S6:   (A)    Length   normalized   peptide   spectrum   match   (PSM)   counts   for   SARS-CoV-2   proteins.     (B)    Length   
normalized   PSM   versus   length   normalized   RNA-seq   read   counts   for   SARS-CoV-2   proteins.     
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Fig.   S7:    Representation   of   27mer   peptides,   containing   predicted   SARS-CoV-2   CD8 +    T   cell   (red),   CD4 +    T   cell   
(green),   and   B   cell   (blue)   epitopes.    Overlapping   murine   MHC   ligands   are   represented   by   dashed   lines.   
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Fig.   S8:   (A)    Manufacturability   difficulty   scoring   criteria   for   vaccine   peptide   candidates.     (B)    Distribution   of   
manufacturability   difficulty   scores   for   15mer,   21mer,   and   27mer   peptide   sets.   
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Fig.  S9:  T  cell  and  B  cell  vaccine  candidates.  (A)   15mer  vaccine  peptide  sets  selecting  for  best  CD4 + ,  CD8 + ,                     
CD4 + /CD8 + ,  and  B  cell  epitopes  with  HLA-I,  HLA-II,  and  total  population  coverage.   (B)   Unified  list  of  all  selected                    
15mer  vaccine  peptides.  Vaccine  peptides  containing  predicted  ligands  for  murine  MHC  alleles  (H2-b  and  H2-d                 
haplotypes)   are   indicated   in   their   respective   columns.     
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Fig.  S10:  T  cell  and  B  cell  vaccine  candidates.  (A)   21mer  vaccine  peptide  sets  selecting  for  best  CD4 + ,  CD8 + ,                     
CD4 + /CD8 + ,  and  B  cell  epitopes  with  HLA-I,  HLA-II,  and  total  population  coverage.   (B)   Unified  list  of  all  selected                    
21mer  vaccine  peptides.  Vaccine  peptides  containing  predicted  ligands  for  murine  MHC  alleles  (H2-b  and  H2-d                 
haplotypes)   are   indicated   in   their   respective   columns.     


